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Salmonella is the most common bacterial cause of gastrointestinal disease notifiable in New South Wales. 1 The objectives for Salmonella surveillance as listed in the NSW Notifiable Diseases Manual are: to identify the source of infection and to prevent further cases; and to monitor the epidemiology to inform the development of better prevention strategies. 2 This article reviews the process of Salmonella surveillance in NSW. The system is described and an evaluation of selected attributes including system simplicity, data completeness and timeliness of notification is presented.
This study was conducted as part of a review of foodborne disease surveillance in NSW for the period 1998-2000 by members of OzFoodNet based at the Hunter Public Health Unit. OzFoodNet is a national network established by the Commonwealth Department of Health and Ageing in 2000 to enhance foodborne disease surveillance in Australia.
METHODS

Evaluation
The guidelines for the evaluation of surveillance systems developed by the Centers for Disease Control and Prevention, Atlanta were used. 3 The attributes of surveillance systems-simplicity, data completeness and timeliness of notification-were evaluated. These attributes were selected because of their importance to Salmonella surveillance.
Salmonella notifications with a date of onset of illness between 1 January 1998 and 31 December 2000 were extracted from the Notifiable Diseases Database (NDD) using the Health Outcomes Information Statistical Toolkit (HOIST), a data access and analysis facility maintained by the Centre for Epidemiology and Research, NSW Department of Health. A total of 4,642 notifications were obtained for this period.
Completeness of the data was assessed by examining field completion for each of the mandatory data items, except for name, as this information was not available through HOIST. Completeness of the recording of the results of sub-typing (serovar or phage type) was also assessed for each notification. Mandatory fields are those that must be completed for every notification that is recorded in NDD. 2 The completeness of the data for 2000 was further assessed by comparing NDD data with the database maintained by the National Enteric Pathogens Surveillance Scheme.
As there is no field in NDD to record the date that Salmonella serovar and phage type results are received by the public health unit, the timeliness of this information was assessed by a manual examination of paper records These data were analysed in Microsoft Excel.
RESULTS
Description of current notification system
The current notification system is a passive surveillance system, with laboratories obliged by the NSW Public Health Act 1991 to notify all laboratory-confirmed cases of Salmonella. Notifications are made directly to public health units (PHUs), which are responsible for both the initial collection of data and for instigating an appropriate response. Laboratories notify their local PHU about cases. If the case is resident outside the PHU's area health service the notification is passed to the relevant PHU. Information is usually mailed to the PHU by the laboratory, as there is no capacity for electronic transfer of this information at present. At the PHU, the standard set of data required by NDD is manually entered. These include: demographic information for the person, pathogen details, date for onset of illness, date of notification by the laboratory, and date of notification receipt at the PHU. For cases that are part of an outbreak, there is limited capacity to link them on the database and no opportunity to record information on suspected food vehicles, contributing factors, or other summary data.
Data in NDD is transferred electronically from the PHUs to the NSW Department of Health on a daily basis, and from there data that has been de-identified is sent electronically to the Communicable Diseases Network Australia to contribute to the National Notifiable Disease Surveillance System (NNDSS). Selected data from this system is then sent to the World Health Organization. PHUs can only access their own data on NDD, which includes personal identification details. De-identified NDD data is available through HOIST for all of NSW but access requires some proficiency with the statistical software SAS.
Serovar testing and phage typing
Summary data is published in the NSW Public Health Bulletin and is also available from the National Enteric Pathogens Surveillance Scheme (NEPSS) in quarterly and annual hard copy reports. Electronic updates of aggregated data are also distributed by the NEPSS to OzFoodNet every month.
Evaluation
Simplicity
The NDD is relatively simple to use. It requires limited training, has good quality assurance features at the data entry stage, and the case definitions are clear. However, the overall notification system is complex with multiple data sources and decentralised and duplicated data entry. Table 1 presents the number and percentage of missing or invalid entries for each of the mandatory data fields in NDD except for name. There was little missing or invalid data for most items. The exception was the field describing whether the person was Aboriginal, which was incomplete for 35 per cent of cases.
Data Completeness
Completeness of serovar and phage type results was also assessed. Approximately eight percent of Salmonella isolates had no serovar recorded on NDD ( Table 2) . Completeness of phage type details was poor in 1998 and had improved substantially by 2000 (Table 3 ). serovar and phage type reports at the laboratory and their receipt at the PHU.
To assess the potential impact of electronic transmission of data, the time between the date of specimen collection and the date the isolate results were entered on the electronic spreadsheet at ICPMR was calculated (Table  4 ). The date of entry was used to assess timeliness as the date the electronic spreadsheet was received at the Hunter Public Health Unit was not recorded. In practice the maximum time between data entry and receipt was two days. Dates were available for 30 of the 37 isolates analysed to phage type level and 15 of the 17 isolates analysed to serovar level. Five isolates were excluded, as they were unable to be typed. Electronic transmission of data resulted in serovar and phage type data being available at the Hunter Public Health Unit approximately two weeks earlier than was the case with hard copy results.
DISCUSSION
The notification system for Salmonella in NSW is complex. The system is not a useful repository for outbreak information and consequently dedicated databases for outbreak data have been developed. Databases that record serovar and phage type details are separately maintained at the state and national levels and these are not integrated with the NDD.
The completeness of the data for the mandatory data fields in NDD was good with the exception of the field describing Aboriginality. There was also incomplete recording of serovar and phage type results. The NEPSS database appeared to be a more complete record with a larger number of cases recorded for the period and more information on phage type and serovar. This demonstrated that this information was available for these isolates but had not been recorded in NDD.
Timely access to serovar and phage type information by PHUs is important as it assists the early identification and investigation of clusters and outbreaks. A major contributor to the delay in the receipt of Salmonella serovar and phage type details at the public health units was attributed to information being delivered by hard copy through the postal system. Electronic transmission of data has the potential to greatly reduce these delays.
An effective and efficient surveillance system for foodborne disease is important given the substantial burden of foodborne disease and its rapidly changing epidemiology. 5 The capacity for foodborne disease surveillance in NSW has improved recently. The appointment of an additional epidemiologist has expanded the capacity for foodborne disease surveillance in NSW. Most serovar and phage type data is now available electronically to PHUs and PHUs are acting in a coordinated way.
The problems identified with data completeness and timeliness identified by this study would be further improved by:
1. Introducing electronic transmission of data from laboratories directly to NDD. This would reduce the current duplication of data entry and speed data delivery. Alternatively, a single database shared by laboratories and PHUs with appropriate security and access rules could reduce transmission delays and data errors. 
